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SOME PHASES OF COML EMIRUSICH IN USSR COAL MIIES

ffoal extrusion -- 2 pushing out, bulging, or even breaking
loose of coal in an uncovered coal seam -- in caused by internal
seam pressure./

COAY. EXTRUSION I THE KARAGANDA BASIH «- Hoseow, Ugol', No 10, 1953

The phenomenon of coal extrusion at Lhe face is encountered in the working
of most coal seams in the Karnganda besin. Thae size and characteristics of the
extruslon, which differ in the case of different seams, are more intense for
thick seams such as the Verkhnyaym larianna and Feliks, and less intense for

gﬁdium thick seams such as Shestiutovyy, Zamechatel 'nyy, Vyshesrednyy, and
oynoy.

In the top layer of the Verkhnyays seam, where extraction by the slicing
method 1s carried on, coal extrusion cccurs before and, particularly after, the
undercutting of the face. The extrudinz coal block reackes a width of 40-50
centimeters or more alon; the entire thicxness of the seam. This coal becomes
loose, slips suddenly avay from the mass of the face, and falls in large lumps,
accompanied by cracklin; sounds. The falling of the coal is dangercus to .
workers movin:; alons the face ani at the working froat. :

The danger of injury caused by coal extrusion is greater ‘in the usual ;
mechanized removal of the top layer of the Verkimyaya Marianna then it Is inex- ’
traction by "windows" and ledmes. In the laiter cases the exposure of the lace
is slight, and coal extrusion does not onour since it begins to appear only
when the face extends in a strai ‘vt line {for a considerable distance.

Coal extrusion greatly lowe:s the efficiency of the extraction combine
since the working units of the machine were designed without teking it into
account., Observations during tests of a double Donbass rorbine which was re-
moving the top layer of the Verkhnyaya larianna scam indicated the following:
The machine was idle 18.3 perceni of the entire len;sth of the eycle because it
was necessary to clear the extruded coal Ifrom the passagewny. The operation
of the canbine vas further hampered because it was necesseery to knock loose rock from
the face and o insert props to prevent collapse of the extruding coal. '

In other seams of the basin, coal extraction with regular Donbass com-
bines predominates. Coal extrusion starts o appear shortly after the com- !
bine passes, but the width of the extruding moss is somewhat less here, amount-
ing to 10-25 centimeters. In distinction to the Verkimynya Marianna and the
Feliks seams, the extrusion process wroceeds gredually end the coal falls in
small lumps.

Extrusion of coal in these cirvcumstances, although not dangerous, still
reduces the efficiency ol operation »f the regular combines since the volume
of manual labor in trimming the extruding mass is inereased. In the case of
soft coals exirusion is so preat that the combine is virtually idle and only
evens off the coal mass of the face.

The mines of the Korapgande basin, worked by mechanized coal extraction, ;
also are subject to coal extrusion. Two methods of protecting apninst the i
collapse of extruded coal have received wide application: In one, a third .
post is set up in the framework prop beside the coal face; in the other, a ;
brace is inserted asainst the cosl face. '
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Helther method » however, has eliminated the pllenonenon of coal extrusion
but has only cortribused to protecting tihe worlkers Trom injury. In addition
to this, the crranization of us.k ot the face is complicated, consumption of
mine timbers ig increased, and danger during operations is not completely ex-
cluded. The installaticn of a brace in the coul face encumbers the machine
bassageway, and the seting vp of a third prop does nct eliminate the possl-

bility of the collapse of {le coal and injury to the workers.

A method for combating coal cxtrusion under conditions mrevailing in
Mine Ho 20 of the Karagandaunol' Combine has been proposed. This method con-
sists in giving to the surface of the coal face a sloping position correspond-
ing to the angle of stable slope. It is known that, after coal extrusion,
the surface of the coal nass assumes a Elcping position which practically
eliminates further extrusion and vhich is thurefore E stable slopg/-‘ . The
angle of' stable slope can be determined by dlrect measurements. To five the
surface of the coal mpss the required slope, it is necessary to increase the
depth of the upper boreholes 10 the determined size and to reducec. the depth
of lower boreholes correspondingly. Then, af.er blasting, the swface of the
coal mass assumes the required sloping vosition, whieh excludes coal extrusion.

Starting in 1952 this method vas used at all faces ip ¢
the Verkhnynya Marianna seam, At present, working uni
surface of the coal face a vertical position.
80 as tc_> impart to the surface of the face a s?
to the angle of stable slope, the wor

lie upper layer of
s of corbines give the
If this working unit is shaped
oving position corresponding
k of the comuine will eliminate extrustion.

FACTORS DETEZRMINING COAL ZXTRUSION 1IN DONBA3S SEAM 1

3 " Moscow, Ugol' Ho 10,
1553

Mine Ho 17/18 of the Krasnoarmeyskugol' Trust of the Stalinugol' Combine
is working seam ;.f of the 52 series.

The angle of dip of the seam is 10-12
degrees, the tot thicknesg 1.59-2.52 meters, and +he working thickness,
1.19-1.86 meters.

The structure of the seam is complieated, cons!
of coal and roeck of varying thickness.
tough, with intrusions of cal

sting of eight interlayers
The coal in the seam is 'moderately
cite, more rarely of pyrite, and with lenses and
nodules of sulfur pyrite. The cleavage of the coal is sherply distinguished )
its line of direction forming an engle of abou: 60 degrees with the line of
the faces (15th southern and 15th northern). The angle formed by the cleavage

Tissures and a horizontal plan is 85 degrees end the distance between cleavage
fissures is 0.12, 0.16, and 0.20 meter,

The coal is type Gx. The mine belongs to category 1 from the standpoins
of gassiness @mes in vwihich not more than 5 cubic meters of methane are
liberated per ton of daily outpul:] « The coal in seam 1., is not wetery. It

contains only natural moisture excert in places where ié received a little
water from the roof.

The immediate roof of seam 1. consists of = clayey shale layer 2-T meters
thick, monolithic > friable, and with inclusicns of silicon~cleyey nodules and
carbonaceous substance along the layer. Above the cleyey shale lies sandy
clayey shale and shaley sandstones, very compcet, noferately tough, slightly
fissured, and slightly cruzbling but stable.

Seam 1, is being worked by long pillars along the sirike with cosl re-
moval from 3the extreme 1imit of the section. The coal is eut b7 the KMP-1
cutting machine with the useful depth of the cubt 1.65 meters. Coal is broken
up by explosives and is conveyed along the face by SKR2-11 scraper conveyers.




Roof control is effected by partial back{illing of the worked-out area, ap-
proximately 70 percent. The face is propped by wooden props, whereas organ-
pipe props are used along the conveyer Line. 'The width of the workinz arca
before removal of eoal is 2 meters, and after, b meters.

Mining is carried out in two shifts, with tue third shift devoted to
repair and develomment work.

Extrusion of coal is observed at all coel faces when seam 14 is exposed.
In this connection the stability of the coal ic considerably decfeased, and it
separates of? in layers along the cleavage fissures.

The degree of coal ecxtrusion a% mine faces in seam 1 depends on & number
of mine geological amd mine “echnical conditions, chief amdng which are the
following:

1. The size of the horizontal angle “etween the line of the Tace and
the line of direction of the cleavage Tissures in the coal and rock of the
roof. -- Here it is possible to establish a direct dependence: The less this :
angle (the nore acute), the more intense the extrustion and the deeper +the ;
zone of extrusion.

2. The firmness of the side rock and of the coal seam as well as the
structure and thickness of the seam. -- Coal extrusion in seam 1 » which has
8 complicated structure, takes a different forn in different bloZks of coal.
The most intensive bresk and shift of the conl is observed in the second coal {
bloeck, which lies on a firm interlayer of sandy shale. The least extruslon )
1s in the first block, whick is explained by the veal Immediate roof of seam 13. i

3.  Tectonic disturbances, -- Tectonic distwbances, including a sliight i
nerrowing and shifting of the seam vhich disturbs +the uniformity of mine §
pressure, slow up the process of extrusion. At iaces where such disturbances {
are presens extrusion appemrs relatively slight. H

Lk, Firmness and rigidity of propping. -- The firmer and more rigid the
propping, the less the extrusion. The considerable disturbance in the roor
and the intense develomment in cleavage cracks in section Ho 5 of Mine
No 17/18 made it necessary to set up reinforced props (organ pipe) at the
15th southern ard 15th northern faces, the sirface of which meke acuie angleé
with the line of direction of the coel cleavage.

5. Speed of advance of the face. -~ Cozl extrusion proceeds more in-
tensely in slowly advancingz coal faces.

6. ilidth of the working area. -- Observations indicate that coal ex-
trusion is less intense at faces with Working areas of minimum width (2 meters);
and more intense 2t laces with wider working arees. ) . !

T. Compactness of backfilling. -- The werse the backfilling of the
worked-out area, the more intense the coal e:trusion. Coal -xtrusion et
faces seens most intense after vroof caving.
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